A rigorous equation for the one-particle distribution function is studied for a system of hard rods. When the fugacity z is less than or equal toe (the base of the natural logarithm) divided by the diameter 15 of the hard rods, it is proved that the only solution of the equation is spatially uniform. It is also proved that the equation has neither a solution corresponding to a perfect crystalline structure nor a solution bifurcating continuously from the uniform solution. §
An equilibrium state of a system of hard rods, namely hard spheres in one dimension, has been studied rigorously by Percus 1 > in the presence of an arbitrary external field. Using the expressions obtained by Percus, we shall investigate the equilibrium state in no external field.
The fugacity of the system, the diameter of hard rods and the one-particle distribution function are denoted by z ( z > 0 ), a, and p (x ) (-co< x < +co), respectively. An expression which has been derived by Percus is written in the limit of no external field as 
We shall consider Eq. (1·1) to be the equation for determining the one-particle distribution function p(x ). Equation (1·1) always has the uniform solution p(x )=const= c, where c is determined uniquely in terms of z by the equation
The aim of the present article is to examine whether Eq. (1·1) has any solution other than p(x )= c or not. Let us define a positive parameter It by
The parameter It is an increasing function of the fugacity z, since It is related to z as lle'= za.
If a function f(x ) is defined by 
It is easy to derive the following two inequalities:
i.e.,
Inequality (2 · 3) implies also that M a; .. 
where mo is defined by (2·8)
The quantity mo as well as Mo is an increasing function of tl.
As is seen by differentiating Eq. where p< 2 l(xl, x2) is the two-particle distribution function. In a uniform fluid, g(xl, x2) is a function of lx2-x1l, which is called the radial distribution function.
Raveche and Stuarel-3 l have treated the system of hard rods by using the Yvon-BornGreen hierarchy for the distribution functions. In addition to the usual symmetry condition that g(x2. x·~)=g(xl, x2), they have postulated two symmetry conditions,
where a is the periodicity. They have demonstrated that, within such a symmetry class. the only equilibrium state of the system of hard rods is the uniform fluid.
We have demonstrated in § 2 that, if the one-particle distribution function satisfies the condition 
Xp(uz) .. ·p(UN-I)T(UN-!,XziP), (N~2)
In the last expression of Eq. (3 · 6 ), E(x) is the step function that is defined by
If a function Pa (x) is defined by Pa (x) = p (x +a), it is easy to show that
T(xl, xziPa)= T(xl +a, Xz+ a IP ).

Relation (3·7) leads, with the aid of Eqs. (3·5) and (3·6), to g(xl, xziPa)=g(.rd-a, xz+a jp).
Therefore, it is proved that Eq. (3·4) implies Eq. (3·3). Defining a function p_(x) by P-(x) = p(-x ), we can show that
T(xl, X ziP-)= T(-Xz, -X1 IP ).
Relation (3·9) gives us the relation
Therefore, the assumption that p(-x)=p(x) leads to Eq. (3·2). In our proof, we have not assumed that p(-x )=p(x ). Equation (3·3), however, does not necessarily imply Eq. (3·4). In the present stage, we cannot say which is less restrictive, condition (3·4) or the set of conditions (3·2) and (3·3). From Eqs. (3·5) and (3·6), it is seen that g(x,x+o)=l-J;+d~(u)du.
, which means that p(x) is constant, because it is a special case of Eq. (3·4). Therefore, that g(x,x+o) is constant is equivalent to that p(x) is constant. In the theory of freezing, the first equation of the Yvon-Born-Green hierarchy is often used in order to seek the one-particle distribution function with the crystalline ~ymmetry. In such a case, it is usual to make the assumption that the correlation function appearing in the equation may be replaced by the radial distribution function of the uniform fluid.
In the case of hard rods, the assumption is equivalent to assuming that g (x ,x + rJ) is constant. The above consideration shows that such an assumption should be improved in some way or other.
J<n>(a) f(x)=f(a)+f'(a)(x-a)+-··+
n. a
With the aid of Eq. (A·5), Rn(x) is estimated as
Hence we obtain
We have only to define
which completes the proof of the theorem, because a is an aribitrary real number. 
It is easy to see that in the complex w-plane the function 1-K(w) has no zeros on the imaginary axis and in its neighborhood. Therefore, Eq. (C·3) has no non-trivial bounded solution.
